Introduction
============

Although medicine and medical practice is considered to be as old as the human history, most physicians and researchers believe that detailed knowledge of cancer may be no older than some decades or a century at the most.

It is amazing that prominent Iranian physicians have mentioned the term "cancer" in their textbooks since about twelve centuries ago, and have associated certain conditions with it. Among these are headaches, ailments of the ear, eyes, pharynx, larynx, nervous system, musculoskeletal system, gastrointestinal tract, and urologic diseases. They have also provided descriptions of some types of cancer, methods of diagnosis and treatment, prognosis, and other interesting issues.

One of the most significant works on the description, diagnosis, differential diagnosis, prognosis and therapeutic approaches towards cancer is Alhawi by Rhazes ([Figures 1](#f1-jmehm-7-16){ref-type="fig"} and [2](#f2-jmehm-7-16){ref-type="fig"}), which was written prior to Avicenna's Cannon and al-Ahwazi's Kamil al-Sina'ah.

In this article, first a brief summary of Rhazes' views on cancer is presented, and subsequently it is recommended to review the medical heritage of Iran and evaluate the proposed treatments in order to help resolve complicated and problematic cases.

Definitions and general information about cancer in medical textbooks of ancient Iran
-------------------------------------------------------------------------------------

According to ancient Iranian textbooks, cancer is a hard lump with a dark color, abnormal appearance and uneven margins with peripheral outgrowths that give it the appearance of a crab, and hence it is called "cancer" ([@b1-jmehm-7-16], [@b2-jmehm-7-16]). Cancer may occur in the skin, external or internal organs, especially in intestines or the uterus ([@b1-jmehm-7-16], [@b3-jmehm-7-16]). It can also occur in some major organs of the body, such as the brain and heart, which will make surgery impossible ([@b1-jmehm-7-16]).

If cancer spreads to internal organs and surgery is not an option, it must not be manipulated because any form of stimulation may lead to side effects such as severe and intolerable pain ([@b1-jmehm-7-16], [@b4-jmehm-7-16]).

Some causes of cancer
---------------------

1.  Liver dysfunction and production of abnormal or harmful chemicals by this organ ([@b1-jmehm-7-16], [@b5-jmehm-7-16]).

2.  Spleen dysfunction and inability of this organ to remove abnormal or harmful substances from the blood ([@b1-jmehm-7-16], [@b5-jmehm-7-16]).

3.  Eating food that can cause cancer ([@b1-jmehm-7-16], [@b6-jmehm-7-16], [@b7-jmehm-7-16]).

Prevalence
----------

As mentioned in medical textbooks of ancient Iran and confirmed by modern studies, the prevalence of cancer is higher in women than men ([@b1-jmehm-7-16], [@b8-jmehm-7-16], [@b9-jmehm-7-16]), with uterine and breast cancer being the most common. Breast cancer is the most prevalent type of cancer among women. Cancer is more common in soft tissues than in hard tissues ([@b1-jmehm-7-16], [@b6-jmehm-7-16]) and also in organs with more blood vessels. It also occurs more frequently in organs closer to the neck area and those organs with abundant blood vessels and nerve fibers ([@b1-jmehm-7-16]).

Diagnosis of cancer
-------------------

According to Rhazes and Avicenna it is difficult to diagnose cancer at its onset stage and most physicians cannot successfully detect it at first. If diagnosed early on, however, medication may be administered, although definitive treatment is rarely achieved ([@b1-jmehm-7-16], [@b4-jmehm-7-16]).

At the onset stage, a cancer mass or tumor is the size of a fava bean, lacks adhesion and moves when touched, but after growth it becomes adhesive and immovable. The outer tissue turns red and becomes very painful, and the patient may feel a burning and agonizing sensation ([Figure 3](#f3-jmehm-7-16){ref-type="fig"}). After the tumor grows, there are sometimes unclean and foul smelling secretions, and in some cases the vessels surrounding the cancer afflicted organ become congested, warm and dark ([@b1-jmehm-7-16]).

Symptoms of some types of cancer
--------------------------------

Rhazes, Avicenna, Ali ibn Abbas al-Ahwazi and other physicians have written about cancer of the eye, nose, pharynx and larynx, breast, uterus, gastrointestinal tract and other organs in their textbooks; they have described diagnostic signs and symptoms, differential diagnosis, treatment and prevention, and have discussed other interesting details that can be subject of research and study. In the following section we will investigate some instances of their works.

### 1.. Eye cancer

If cancer occurs in any of the eye layers, they become red and varicose-like protuberances develop in ophthalmic vessels. The patient will feel a severe pain from cornea to the temporal bone, and the pain will be more severe while walking or moving around ([Figure 4](#f4-jmehm-7-16){ref-type="fig"}). Other symptoms are headaches, diluted and burning secretions and loss of appetite. Potent drugs are not effective and may even intensify the patient's pain ([@b3-jmehm-7-16], [@b5-jmehm-7-16], [@b6-jmehm-7-16], [@b10-jmehm-7-16]--[@b15-jmehm-7-16]).

### Uterine and Breast cancer

One symptom of uterine cancer is a prolonged, diluted bloody discharge ([@b1-jmehm-7-16]). Ali ibn Abbas al-Ahwazi wrote that a hard and thick mass detected between the navel and pubic area in a woman may indicate uterine cancer ([@b7-jmehm-7-16]).

According to Rhazes, there is a correlation between breast cancer and the quality and quantity of menstrual bleeding, that is, the more regular and normal the menstrual bleeding is, the less the possibility of breast cancer will be ([@b1-jmehm-7-16], [@b3-jmehm-7-16], [@b16-jmehm-7-16]). There is also a correlation between breast cancer and liver and spleen dysfunction ([@b1-jmehm-7-16], [@b5-jmehm-7-16]).

### 2.. Intestinal cancer

Ali ibn Abbas al-Ahwazi believed that continued, bloody stools, diarrhea, and painful, frequent and foul smelling defecation may be symptoms of advanced intestinal cancer, which usually leads to the patient's death ([@b3-jmehm-7-16]).

Differential Diagnosis
----------------------

In the differential diagnosis of cancer, detection is of great importance as some non-cancerous cases may be very similar to cancer in the examination and evaluation stage. For example, if the areas around the neck or axillary lymph nodes are suspected to be cancerous, the physician will examine those areas carefully, and if they are warm to the touch, he may conclude that they are afflicted by cancer. On the other hand, some tumors like Scrofula are colder than body temperature or have the same temperature as the body ([@b1-jmehm-7-16], [@b6-jmehm-7-16]).

Metastasis
----------

In some cases of breast cancer, despite mastectomy of the cancerous breast, the cancer will spread to the other breast due to the causative factor ([@b1-jmehm-7-16], [@b4-jmehm-7-16]) ([Figure 5](#f5-jmehm-7-16){ref-type="fig"}).

Disease transmission
--------------------

Ali ibn Abbas al-Ahwazi argued that some malignant diseases may affect the male semen and thus be transmitted to the next generation. It is interesting that he differentiated between this kind of transmission and the transmission of diseases such as smallpox ([@b3-jmehm-7-16]), as the hereditary transmission of cancer is an ongoing topic of discussion in modern medical texts ([@b17-jmehm-7-16]).

General principles in cancer treatment
--------------------------------------

1.  If cancer is detected at the onset stage, in some rare cases it can be treated definitively.

2.  If cancer is advanced, the physician must try to prevent its progress by medication or surgery. In surgery, all cancerous cells must be removed and the whole afflicted organ may need to be extracted.

3.  If cancer is confirmed to be resistant and permanent, its progress must be prevented in order to prolong the patients' life. In such cases, however, inappropriate attempts may cause side effects that can lead to the patients' death. Sometimes the patient may live longer and suffer less without undue intervention.

4.  In cases where surgery is impossible, the cancerous mass must not be incised or pierced, and if ulcerated, prevention from infection must be provided and the ulcerated area must be treated carefully.

5.  The important side effects of surgical therapy such as damage to the nerve fibers, vessels and/or muscles should not be overlooked ([@b1-jmehm-7-16]).

Generally speaking, ancient physicians would have three objectives in treating patients with cancer:

1.  Preventing progress of the disease

2.  Preventing the cancer mass from being incised or pierced in order to avoid complications

3.  Reducing the side effects and trying to calm the patient and treat secondary infections ([@b18-jmehm-7-16]).

Prognosis
---------

The majority of great ancient Iranian physicians have categorized cancer and leprosy among major malignant diseases ([@b3-jmehm-7-16]), and have pointed out that pessimism, continuous anxiety and depression can cause malignant diseases. In modern literatures on psycho-oncology, it is stressed that cancer patients are afflicted by depression and anxiety and similar disorders are important factors in the prognosis of the disease ([@b16-jmehm-7-16], [@b19-jmehm-7-16]).

Ancient Iranian physicians believed that cancer is a malignant disease which is particularly challenging for the physician, and that the physician must not expect a definitive treatment as there is not much hope for one ([@b2-jmehm-7-16], [@b7-jmehm-7-16], [@b20-jmehm-7-16]). They also thought that the darker and more concentrated the patient's blood is, the more malignant the disease will be. This may be true of certain types of cancer that are associated with abnormal changes in the blood ([@b8-jmehm-7-16]). They also believed that in cancers of the throat, palate and female genital organs, surgery might result in the patient's death ([@b20-jmehm-7-16]).

Discussion
----------

Ancient Iran experienced a golden age of medicine between the 10^th^ and the 18^th^ centuries A.D., when great physicians such as Rhazes, al-Ahwazi, Avicenna and others lived and practiced. These physicians revised the medical textbooks written in the centuries before Christ that were adopted and translated from civilizations such as Greece and India, and attempted to advance this very important and vital science. Each of these prominent physicians revised and criticized the opinions of others before themselves, eliminated incorrect ideas such as superstitious beliefs, added their innovations to the pre-existing knowledge and passed their achievements to the next generations. It can be claimed that Iranians made great contributions to the medical science during these years and provided the grounds for the development of modern medical knowledge, a fact that most people nowadays are hardly aware of. Among the above-mentioned contributions are valuable textbooks such as Alhawi by Rhazes, Cannon by Avicenna and Kamil al-Sina'ah by al-Ahwazi, all of which contain a wealth of medical knowledge. This article presents a brief, selective investigation of the phenomenon of cancer as discussed in these works. It is clear that despite their limited resources and lack of advanced equipment, ancient Iranian physicians had succeeded in gaining valuable information that may even be beneficial to modern science. The details in these works on the diagnostic symptoms, differential diagnosis, predisposing factors, treatment, and prognosis of cancer are strong evidence for this claim. We hope that contemporary researchers will review and study the above-mentioned textbooks to help solve some of the medical problems in our age.
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